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Amendments to Claims 


1. (Cancelled) A m e thod of d e signing a acrow for use in inj e ction molding or extrusion which 
screw comprises a scr e w shaft having a thr e ad spirally positioned about the screw shaft so as 
to form a plurality of flights, and said screw having a f ee ding zon e , a compression zone and a 
m e t e ring zone, comprising th e stops of 

s e l e cting the material to bo used in th e scr e w, 
s e l e cting th e diameter of the ocrow, 

s e l e cting the depth and pitch of a flight in the metering zon e to provid e a volume of a 
flight in th e metering zone, 

sel e cting a d e pth and pitch of a flight in the f ee ding zone bas e d upon th e volume of a 
flight in th e feeding zone need e d to provid e substantially the same mass of material as is 
present in a flight in th e metering zone. 

2. (Cancelled) The method of claim 1, further comprising th e step of sel e cting th e d e pth and 
pitch of a flight in the f e eding zon e such that the depth does not exceed 20% of the diameter 
of the Gcrow. 

3. (Cancelled) Th e m e thod of claim 1, further comprising the stop of adjusting the depth and 
pitch of the flights in the feeding zono so as to give a compression ratio which is about 25% 
greater than the ratio of the molt density to the bulk density of the material. 

4. (Cancelled) Th e m e thod of claim 1, further comprising the stop of adjusting th e d e pth and 
pitch of the flights in the feeding zono so as to give a compression ratio which is about 10% 
gr e at e r than the ratio of tho melt density to th e bulk d e nsity of the material. 

5. (Cancelled) A m e thod of designing a scr e w for use in injection molding or e xtrusion which 
scr e w comprises a screw shaft having a thr e ad spirally positioned about th e screw shaft so as 
to form a plurality of flights, and said screw having a f ee ding zon e , a compression zono and a 
m e t e ring zone, comprising th e st e ps of 

s e l e cting tho d e pth and pitch of tho flights based upon tho material to b e used in tho 
screw so that tho diff e r e nce in th e ratio of the actual volumetric flow to th e theoretical 
volum e tric drag flow of material in tho feeding zono and tho ratio of tho actual volumetric 
flow to tho th e oretical volumotric drag flow of material in tho metering zono is loss than 0.2. 


6.(Cancolled) Tho m e thod of claim 5, furth e r comprising th e stops of 
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s e l e cting th e mat e rial to be us e d in tho scr e w, 

s e l e cting tho diamotor of the screw, 

sel e cting th e d e pth of a flight in th e m o toring zon e , 

s e lecting a rotating speed for th e scrow, 

calculating th e pitch of th e flight in th e m e tering zon e , 

calculating th e th e or e tical volumetric drag flow of mat e rial in th e m e tering zon e , 
calculating the theoretical volum e tric drag flow of material in tho feeding zone by 

multiplying th e th e or e tical volum e tric drag flow of material in th e m e t e ring zone by th e ratio 

of th e m e lt density to the bulk density of th e mat e rial, 

s e lecting tho depth or th e pitch of a flight in the f ee ding zon e based upon th e 

th e or e tical volum e tric drag flow of material in tho feeding zone and th e n calculating the value 

of th e d e pth or pitch, which e v e r was not s e lect e d. 

7. (Cancelled) Th e m e thod of claim 6, comprising th e st e p of calculating th e th e or e tical drag 
flow of material in the feeding zon e by multiplying th e th e or e tical drag flow of mat e rial in th e 
metering zon e by up to 125% of th e ratio of the melt density to the bulk density of th e 
mat e rial. 

8. (Cancelled) A screw comprising a screw shaft having a thread spirally positioned about the 
scr e w shaft so as to form a plurality of flights, said scr e w having a feeding zon e , a 
compr e ssion zon e and a met e ring zon e , and m e ans in said scr e w for providing a mass of 
material in a flight in tho f e eding zon e that is substantially tho sam e as th e mass of mat e rial in 
a flight in th e m e t e ring zone, wherein said m e ans includ e s flights formed in th e m e tering zone 
having a pitch and d e pth based upon the volum e of th e mat e rial in a molten state and flights 
form e d in th e f ee ding zon e having a pitch and d e pth bas e d upon th e volum e of the mat e rial in 
a bulk state. 

9. (Cancelled) In a scr e w comprising a scr e w shaft having a thread spirally position e d about 
the screw shaft so as to form a plurality of flights, said screw having a feeding zone, a 
compression zone and a met e ring zon e , wherein the pitch of at l e ast a portion of the flights in 
the metering zon e is gr e at e r than the pitch of at least a portion of th e flights in th e f e eding 
zon e , th e pitch of at least a portion of the flights in th e feeding zone is l e ss than the outside 
diam e t e r of th e scr e w, tho pitch of at l e ast a portion of tho flights in the met e ring zone is 
gr e at e r than th e outsid e diam e t e r of th e scr e w, th e pitch of at l e ast a portion of the flights 
increas e s through th e compr e ssion zone, and th e d e pth of at least a portion of th e flights 
d e creases through the compr e ssion zon e moving from nearer th e fe e ding zon e to n e ar e r th e 
met e ring zone, 
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whor e in tho improvem e nt compris e s that tho depth and pitch of th e flights arc s e lected 
bas e d upon th e material to b e us e d in said scr e w so that the mass of material in a flight in the 
feeding zon e is substantially th e sam e a s th e mass of mat e rial in a flight in th e met e ring zone. 

10. (Cancelled) A scr e w comprising a scr e w s haft having a thr e ad spirally positioned about 
th e scr e w shaft so as to form a plurality of flights, said scr e w having a f e eding zon e , a 
compression zone and a metering zon e , means in said screw for providing a difference in the 
ratio of the actual volum e tric flow of mat e rial to the theor e tical volum e tric drag flow of 
mat e rial in th e f e eding zone and th e ratio of tho actual volumetric flow of material to th e 
th e or e tical volum e tric drag flow of mat e rial in th e m e t e ring zone is less than 0.2, whor e in said 
m e ans includes flights form e d in th e scr e w such that th e pitch of at l e ast a portion of th e 
flight s in th e m e t e ring zon e is great e r than th e pitch of at l e ast a portion of th e flights in th e 
f ee ding zone, the pitch of at l e ast a portion of th e flights in th e f ee ding zon e is less than th e 
outsid e diam e ter of th e screw, the pitch of at l e ast a portion of th e flights in th e m e t e ring zon e 
is greater than the outsid e diam e t e r of tho screw, tho pitch of at least a portion of th e flights 
incr e as e s through th e compr e ssion zon e , and th e depth of at least a portion of the flights 
d e cr e as es through th e compression zon e moving from n e ar e r th e f ee ding zon e to n e ar e r th e 
metering zone. 

11. (Cancelled) The screw of claim 10, wh e r e in the pitch of th e flights in th e m e t e ring zone is 
gr e at e r than th e pitch of the flights in the f ee ding zone, the pitch of the flights in th e m e t e ring 
zon e is approximat e ly equal, th e pitch of th e flights in tho feeding zone is loss than th o outside 
diam e t e r of th e scr e w, th e pitch of th e flights in th e f ee ding zon e is approximat e ly e qual, th e 
pitch of th e flights in the m e t e ring zon e is gr e at e r than the outsid e diam e t e r of th e scr e w, th e 
d e pth of the flights in tho motoring zon e is approximat e ly e qual; th e depth of th e flights 
d e creases through tho compression zone moving from near e r the feeding zon e to nearer tho 
m e t e ring zon e ; and th e d e pth of the flights in th e f ee ding zone is approximately equal. 

12. (Cancelled) An injection molding machin e which includ e s th e scr e w of any of claims 8 1 

13. (Cancelled) An extruder which includes th e screw of any of claims 8 11 . 
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14. (New) A screw adapted for being housed in a cylindrical barrel having a 
substantially constant inner diameter for injection molding or extruding a polymer 
composition; said polymer composition having a predetermined bulk density and a 
predetermined melt density, said screw comprising: 

a screw shaft defining a longitudinal axis and having a thread spirally positioned about 
the longitudinal axis of the shaft: 

said spirally positioned thread defining a substantially constant outside diameter of the 
screw that is less than the inner diameter of the cylindrical barrel; 

said spirally positioned thread defining a pitch along said screw shaft; 

said screw shaft defining a root diameter that is less than the outside diameter of the 

screw; 

said screw defining a feeding zone, a compression zone and a metering zone along its 
longitudinal axis; 

said pitch of said spirally positioned thread and said root diameter of said screw shaft 
in said feeding zone and said metering zone defining a compression ratio; 

said compression ratio being greater than or equal to the ratio of the predetermined 
melt density to the predetermined bulk density of the polymer composition and up to 1.25 X 
the ratio of the predetermined melt density to the predetermined bulk density of the polymer 
composition. 

15. (New) A screw in accordance with Claim 14 wherein said compression 
ratio is greater than or equal to the ratio of the predetermined melt density to the 
predetermined bulk density of the polymer composition and up to 1 .10 X the ratio of the 
predetermined melt density to the predetermined bulk density of the polymer composition. 
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16. (New) A screw in accordance with Claim 14 wherein said compression 
ratio is equal to the ratio of the predetermined melt density to the predetermined bulk density 
of the polymer composition. 

17. (New) A screw in accordance with Claim 14 wherein the ratio of the 
predetermined melt density to the predetermined bulk density of the polymer composition is 
approximately 1.3. 


Pending Claims 1-13 have been cancelled. New Claims 14-17, directed at the 
screw of the invention have been submitted. Support for the new claims can be found in at 
numerous places in the specification and in the drawings. Specifically, support in the 
specification is found at: page 1, lines 15-17; page 4, lines 7-13; page 6, lines 4-16; page 
9, lines 9-16; page 9 line 34 to page 12, line 28. 

This Preliminary Amendment is also to make of record that a Notice of Opposition 
was filed in Europe against the European counterpart application. Attached is a copy of the 
Communication of a Notice of Opposition. An English translation of the Opposition will be 
provided to you as soon as available. 

An Extension of Time for U.S. Application No. 10/209,253 (copy enclosed) is being 
filed by U.S. First Class Mail to the Patent Office concurrently herewith. 

In view of the foregoing, allowance of the above-referenced application is respectfully 
requested. 
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